The sulphydryl oxidizing reagent diamide affects phosphoinositide-mediated signal transduction: implications for the pathogenesis of Alzheimer's disease.
In fura-2-labelled human platelets, the thiol oxidising agent diamide decreases the intracellular calcium response to thrombin and serotonin without affecting the basal calcium levels. The effect of diamide on the thrombin response could be prevented by pre-treatment with dithiothreitol (DTT) and reduced when DTT was added 60 s after diamide. The effects of diamide and hydrogen peroxide on the thrombin response were additive. Hydrogen peroxide also produced a calcium response per se, but this response was not affected by diamide. Hydrogen peroxide increased rat brain phosphoinositide hydrolysis and reduced the response to carbachol and noradrenaline, whereas diamide was without effect. The binding of [3H]inositol-1,4,5-trisphosphate to human platelet membranes was inhibited by diamide but not by hydrogen peroxide. Thus diamide affects the phosphoinositide signal transduction pathway in a qualitatively different manner from that found with hydrogen peroxide. It is suggested that oxidative stress may contribute to the disturbances in the phosphoinositide transduction pathway that are found in Alzheimer's disease.